Acceptability of the cytopipette in screening for cervical cancer. A randomized controlled trial was carried out in which the acceptability of screening for cervical carcinoma in situ by a postal 'do-it-yourself' method-the cytopipette-was compared with that of an invitation to attend a clinic or see a general practitioner for the conventional cervical scrape examination. In parallel with this, a sociological study of women who had been invited by both methods was undertaken in which information was obtained from responders and non-responders on attitudes to health care. The results show that, while the pipette was used by a greater proportion of women overall than the scrape examination, its acceptance by women most at risk of the disease is still not high. It is concluded that, taking into account the relative merits of the two methods as screening tests, as well as their acceptability and cost, the postal pipette may be useful in some circumstances, such as areas where clinical resources are limited, and as a second approach to women who have not taken up the offer of a scrape examination.
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During the past two decades cervical cytology population screening has been increasingly practised in this country and elsewhere as a service for the prevention of carcinoma of the cervix. In spite of its widespread application, however, there has not yet been any wholly convincing evidence that mortality from this disease has been reduced as a result of screening although there is a suggestion that mortality rates may be falling faster than expected in areas where a high proportion of women have been screened (Kinlen and Doll, 1973) . A possible reason why screening has so far failed to influence mortality substantially may be that the service is little used by the women most likely to develop the disease.
It has been recognized for a long time that cancer of the cervix, the incidence of which is highest in women in their fifth and sixth decades, is associated with high parity and low social class.
class, who have married early, and who have had multiple partners. But it has been repeatedly shown-for example, in studies by Breslow and Hochstim (1964) and Kegeles (1967) in the United States and by the work of Wakefield and Sansom (1966) in this country-that such women are least likely to come forward for examination. Sansom, Wakefield, and Yule (1970) working in the Manchester region found that only 7 % of women screened were over the age of 35 and in social classes IV and V, and the proportion of women of all ages in social classes IV and V in the screened group was 15% compared with 34% in the general population.
Because of their reluctance to attend clinics or see a doctor for examination, it was felt that the cytopipette, a 'do-it-yourself' method of obtaining cells for cytological examination, might be more acceptable to the high-risk women. The cytopipette, developed in Denmark by Davis and Kurz (1962) , and Koch and Stakemann (1962) , is a quick and simple method which can be used at any time or place convenient to the women. Although it is slightly less sensitive in detecting cervical carcinoma in situ than the conventional method of scraping cells from the cervical canal with a spatula (Husain, 1970) , it has been suggested that it might be a useful means of approaching women who will not attend clinics (Anderson and Gunn, 1966) . The present study was therefore designed to determine whether the cytopipette is more acceptable to high-risk women than the conventional method.
In parallel with this study, an investigation of a wide range of attitudes towards health services in general, and cervical cancer screening in particular, was undertaken on a sample of the population of women who were invited to be screened. While the general demographic characteristics of women who do not respond to the invitation for cytology have been described in some of the studies already mentioned, at the time of this study little was known about the attitudes and behaviour patterns of non-responders. Fink, Shapiro, and Lewison (1968) in New York questioned non-responders to breast cancer screening and found that, although apparently suffering more ill-health, they had negative attitudes to health services in general and used both curative and preventive services less than responders. Two more recent papers from Finland (Kauppinen et al., 1970; Vuori, Rimpela, and Gronroos, 1972) conclude that, in general, non-responders to cervical cytology have negative attitudes towards cancer, but that the non-responders are not a homogeneous group, some of them having valid reasons for non-response such as having been recently screened elsewhere (Allman, Chamberlain, and Harman, 1974) Invitations to women in both groups were sent out at approximately monthly intervals. The women in the pipette group were sent an introductory letter followed two weeks later by the pipette package which contained a further letter, a questionnaire, the pipette itself with illustrated instructions on how to use it, and a prepaid envelope in which to return it to the laboratory. The questionnaire requested information about various demographic items and also about gynaecological history relevant to the interpretation of the specimen. If after nine weeks no reply had been received in the laboratory, a second pipette package was sent. Of those pipettes returned, some specimens were inadequate; in these cases another pipette was sent. If this proved unsatisfactory when returned to the laboratory, the woman was then offered a scrape examination.
The procedure for the scrape group followed that for the pipette group as closely as possible with regard to time relationships. Women in the scrape group were sent a letter of invitation which included an acceptance form on which the woman stated her preference for an examination at a Health Department clinic or (if she was over 35 years) by her general practitioner. If she returned the form, she was subsequently sent an appointment. If no reply had been received within nine weeks, a further invitation was sent. Before attending for examination the women filled in a questionnaire which asked for the same information as that in the pipette group.
All the specimens from women in both groups were examined in the same laboratory and the results were sent both to the woman and her general practitioner. If the specimen showed a suspicious or a positive result or minor disease such as trichomonas infection, the woman was asked to visit her general practitioner.
SOCIOLOGICAL STUDY
Three sociological interview surveys (to be reported elsewhere) were undertaken on samples of women included in the main acceptability study. Trained female interviewers visited women at home and questioned them on a wide range of subjects relating to use of and attitudes towards health services, beliefs about preventive health practices, and attitudes towards cancer. A minimum of three unsuccessful visits at different times of day was required before classifying a woman as a nonresponder to interview. Sociological results presented in this paper are limited to general information from a 10% sample of the main study population who were interviewed after it was known whether or not they had accepted the screening invitation.
REsuLTs

DEFINMON OF STUDY POPULATION
Women whose names appeared on the electoral register but who had died before they had been invited to participate were excluded from analysis. However, it was not possible to exclude people who had moved away from the area before they could have received an invitation, because there was no means of reliably identifying all of them. The final study population consisted of 9417 women in the pipette group (4954 urban and 4463 rural), and 9682 women in the scrape group (5028 urban and 4654 rural). The sample chosen for the sociological study was stratified according to acceptor status 16 weeks after the first invitation and consisted of 892 women in the pipette group and 920 in the scrape group.
CRUDE RESPONSE RATEs
Overall, 53% of women who had been invited to use the pipette responded, compared with 50% of women in the scrape group who wrote accepting the invitation to be screened. But nearly one-fifth of these women who accepted the scrape invitation failed to keep their appointment; thus the proportion of women actually tested was 53 % in the pipette group and 41 % in the scrape group, a difference statistically significant at the 0. 1 % level. This is illustrated in the Figure, which, in the histogram of overall response rates, represents in the hatched area the women who accepted the scrape invitation but then failed to attend. The Figure also shows that the difference between pipette and scrape response rates was greater in the rural area than the urban.
STANDARDIZED RESPONSE RATES
To ensure that the pipette and scrape groups were similar in their age and social class composition, estimates of these variables were made from census data. Unfortunately, the 1971 census, giving total population figures one year after the survey, could not be used because the boundaries of enumeration districts (on which the allocation into pipette and scrape groups was based) had been altered. Therefore, the 1966 10% sample census was used. In the rural area there was no significant difference between the pipette and scrape populations, but in the urban area the scrape population had significantly more people in the professional and managerial classes and fewer women over the age of 45 years. The response rates for the pipette group were re-calculated, standardized to the scrape population distributions first for age and secondly for social class. The results are summarized in Table I from which it can be seen that the difference between pipette and scrape response in the urban area appears to be even greater than the crude rates would suggest. classes IV and V) responded more readily to the pipette. The denominator used for estimating withinage and social class response was obtained from the 1966 sample census and hence is subject to sampling error, and also represents the population as it had been four years before the survey. Therefore, these response rates should be interpreted with some caution.
The age distributions, using the age-groups of the female population given in the 1966 census reports, were obtained by applying the percentage distribution in the census sample in the relevant districts to the pipette and scrape populations, and are shown in Table H together with the responses in each group. It seems that the pipette achieved a higher proportion of women screened at every age, the difference being the greatest in those under 30, but also worthy of note in women between 30 and 60 years. Table III shows a similar estimated social class distribution for women in the study. This was derived from sample census data on economically active males in the relevant districts, and excludes those in whom social class was unclassified. The response rates indicate a considerably greater response to the pipette in social classes I, II, and M, but unfortunately it seems to have no advantage over the scrape among social classes IV and V. Although the pipette is more acceptable overall than the scrape, the response to it thus follows the same pattern as that to conventional cervical cytology, proving most acceptable to the women who are least likely to need it.
FURTHER ComPARmISONs OF REsPONDERS TO EACH METHOD From the questionnaire completed by women who responded to each method, it was possible to compare the frequency in each group of a number of other characteristics related to risk of cervical cancer. In interpreting these findings, it should be remembered that the lack of information on nonresponders could mask possible differences between the groups which would occur if the base populations had different distributions of the variables concerned.
The questionnaire asked about marital status, parity, age at first marriage, and number of marriages. There were no obvious large differences in the distributions of these variables between women responding to pipette and to scrape. As an example the distribution of age at first marriage is shown in Table IV , subdivided into pipette and scrape groups in urban and rural areas. It can be seen that the responders in each category differ little in the proportion of women who married young. Similar pictures emerge when comparing other risk factors such as parity. Some of the characteristics examined are not independent of each other-for example, parity is to some extent determined by age and by age at marriage. Certain variables were, therefore, standardized for others to see if the crude distributions might be concealing differences in the characteristics of responders in each group. The base population taken was that of all responders, and indirect standardization was used. Parity (for evermarried women only) was standardized for length of marriage and for social class; marital status was standardized for age, and social class was standardized for marital status. In no case did this procedure reveal any large difference from the crude distribution. As an example, the results of standardizing parity for length of marriage are shown in Table V , from which it can be seen that there is very little difference between the crude and standardized distributions, or between the pipette and scrape groups.
PATHOLOGY RESULTS
Cytopipettes were returned to the laboratory by 4994 women; included in this figure were 154 pregnant women who returned unused pipettes as they had been instructed who are classed as responders. As explained above, some of the pipette specimens were unsatisfactory in which case the test was repeated, so that the laboratory actually reported on a total of 4976 pipette specimens. Similarly, 3984 women have been classified as responders to the scrape examination (including 105 from whom no cervical scrape was taken because on attending the clinic they were found to have had a hysterectomy) but the total number of scrape specimens examined was 4289, which includes tests that had been repeated in both groups.
The results are summarized in Table VI . This shows that the proportion of unsatisfactory pipette specimens is significantly higher than that of scrape specimens. The proportion of women found to have some minor abnormality-principally inflammatory changes, trichomonas, or monilia infections-was higher among those who had had a scrape, but there was no significant difference between the two groups in the proportion of specimens that were positive for or suspicious of carcinoma in situ. The yield of 2-3 per thousand, although lower than the country as a whole, is typical of this county, and may well be a composite of initial prevalence in women who had never been tested before, and incidence in those who had had one or more previous tests. surprisingly, there was a marked difference in the response to interview, according to whether or not the woman had accepted the screening invitation, with 80% of acceptors being interviewed, but less than 50% of non-acceptors. As shown in Table  VII , there were valid reasons why some had not responded and those who deliberately refused interview made up only 20%. Nevertheless, the non-acceptors as a group are under-represented, which must be borne in mind in comparing their attitudes with those of acceptors.
It can be seen from Table VIII that the nonacceptors show a more negative attitude towards the value of presymptomatic diagnosis than the acceptors, and (Table IX) that they are less confident MEDICAL EFFICENCY From the diagnostic point of view, the pipette is not quite as good as the scrape method. Various estimates of its sensitivity compared with the scrape have been obtained from studies in which pipette and scrape specimens have been taken from the same women. Anderson and Gunn (1967) in Miami found a false negative rate for pipette specimens of 28%, and Koch and Stakemann (1964) in Denmark found it to be 18%. Husain (1970) in a London study of family planning clinic attenders and gynaecological outpatients, obtained a lower false negative rate of only 13%. It seems probable that, as suggested by Anderson and Clark (1966) , special training of technicians to read cytopipette specimens can keep the sensitivity up to the last two satisfactory levels. In assessing these figures it should not be forgotten that the scrape itself is not 100% sensitive, having a false negative rate possibly in the region of 20%, as estimated by Yule (1973) who examined serial scrapes from the same women. The relatively high proportion of unsatisfactory pipette specimens compared with scrape specimens (borne out by our own study as well as by others) is another indication that it is not such an efficient method. Another medical consideration not related to the efficiency of each test but to the procedures involved in performing it, is the possibility of additional benefits which may derive from the physical examination of a woman done at the same time as taking the scrape specimen, but which is, of course, impossible in the case of the pipette. These almost certainly include early detection of breast cancer at the same examination, and possibly the detection of other potentially curable gynaecological conditions of which the most important is invasive carcinoma of the cervix, more likely to be found by visualization of the cervix and manual examination than by cytological methods. From the strictly medical point of view, therefore, the pipette cannot claim to equal the scrape method but in the screening context it could still be potentially useful, taking into account the other aspects.
ECONOMY Little information is available on the actual costs and use of resources of the two methods but there is no doubt that the pipette is considerably cheaper. The price of the cytopipette in our study in 1971 was £0)-18, to which must be added the administrative and computing costs in sending it out and back which amounted to about £0-55, giving an overall cost of approximately £075. The laboratory costs of examining a pipette specimen were approximately £0*50. Saunders and Snaith (1969b) calculated a unit cost of £2-15 for the scrape examination, including laboratory costs, a figure similar to than obtained by Magee et al. (1974) who in a large survey in Cardiff estimated that the cost of the scrape test for screening was £2-40 in 1970. These figures may be extrapolated to the population of approximately 10 000 women in each group in our study to give a very rough guide on the comparative screening costs of the two methods. The costs (at 1971 prices) in the whole scrape group would be between £20 000 and £25 000 and those in the pipette group £10 000 (£7500 in sending pipettes to the whole population and £2500 in laboratory costs for those which were used). These estimates are very approximate and do not take account of some possible savings (such as the return of unused pipettes which can be used again as they were issued in sealed transparent packs which could be returned intact); and costs (such as the higher proportion of unsatisfactory pipette specimens which need to be repeated). Also in estimating the total costs which will be incurred by a screening programme, the cost of confirmatory diagnostic procedures and treatments arising from each method need to be included and no information is available on these.
In addition, the costs to the women themselves are negligible in the case of the pipette, but may be considerable in attending for scrape examination, particularly if transport, time off work, or babysitting costs are incurred. In assessing the economic aspects, not only the financial costs, but also the availability of staff needs to be considered. While the laboratory staff costs for the two methods are similar, shortage of clinic staff may limit the number of clinics offering scrape examinations held in some areas, and also the frequency of rescreening. Thus in both financial and manpower terms it appears that there is a large margin in favour of the pipette for screening purposes.
AccEsPILrryr The third and perhaps the most important area in which the value of the two methods may be judged is by their acceptability to women at risk of the disease, and the principal aim of our study was to measure this factor. Previous work by Davis and Jones (1966) in Maryland and by Carrow et al. (1967) in Chicago had shown response rates to the pipette as high as 80%, but these studies were done on populations who were already unusually well-educated in health topics. MacGregor, Fraser, and Mann (1966) in Scotland found a much lower response rate to the pipette of only 39% and this was also the experience of Muskett, Carter, and Dodge (1966) . Other studies in the USA by Naguib, Geiser, and Comstock (1968) and by Reagan and Lin (1967) found that the method was no more acceptable than the scrape method to high-risk women.
The findings of our study seem to indicate that while the pipette was more acceptable overall than the scrape, it was still apparently under-utilized by those most at risk. The convenience of the pipette test was probably a major factor in its better overall acceptability and perhaps largely accounts for the fact that the difference between pipette and scrape response in the rural area, where access to clinics was more difficult, was greater than in the urban area. Convenience was probably also a factor leading to its greater acceptance by young women, for many of whom clinic attendance would be difficult because of the ties of young children or full-time jobs. However, from the answers to questions on attitudes and beliefs, it appears that the convenience of the pipette does not persuade more of the 'non-believers' to be tested. Whether this finding would still obtain if the method were preceded or accompanied by a health education campaign is unknown.
Because of possible inaccuracy in the estimates of age and social class distributions in the population of women invited to be screened, our conclusions about response within age and social class groups, should be interpreted with caution. They do indicate however, that the pipette can probably persuade more middle-aged women to be screened than would be possible by sending invitations to attend for scrape examination, but the prospects for influencing more of social classes IV and V to be tested are not so good. Response rates within other risk groups are unknown.
The question now arising is whether, for the purpose of population screening, the advantages of the pipette in its lower cost and its greater overall acceptability, which apparently includes middleaged women in whom the yield is likely to be high, outweigh its disadvantages in lower sensitivity. This requires an economic study in which for each method all the costs arising from offering screening to a population, incurred by the health service and by the women, are balanced against the yield of treatable disease detected by it. The balance will be influenced in favour of the pipette by its greater acceptability but against this method because of its decreased sensitivity. Included in the economic model must be the treatment costs of cancers presenting in women who screened negative (occurring more frequently in the pipette population), and in women who refused screening (occurring more frequently in the scrape population). Information on the costs of treatment is not available, and that on costs of screening is very approximate. "46 group.bmj.com on November 6, 2017 -Published by http://jech.bmj.com/ Downloaded from Present evidence, however, is fairly clear that there is at least a limited place for the pipette in population screening. For example, it could be useful in following-up women who had refused or failed to attend for scrape examination, for re-screening women more frequently than could be done in clinics, and for supplementing screening facilities for women in rural areas. Before considering its use for any of these purposes it is, of course, essential that laboratory staff should be specially trained in the techniques involved in processing and examining pipette specimens. Whether its use should spread further than this, to replace altogether present methods of population screening by cervical scrape, will depend on the sort of economic analysis outlined above and the resources of the country in which the screening is required. This approach, assuming acceptance ofthe value ofcervical cytology, would provide a basis for allocating resources to screening to achieve the best result with the least expenditure.
